22783 

METHOD OF AND APPARATUS FOR THE GROOVING OF ENDLESS WEBS 

SPECIFICATION 

FIELD OF THE INVENTION 

My present invention relates to a method of and to an 
5 apparatus for the grooving of a foldable material, especially 

paper and, more particularly, to an endless or continuous web of 
paper. More particularly, the invention relates to the formation 
by an embossing process of grooves in a continuous web of paper 
which cannot be readily rolled and which may be required to be 
10 accordion folded, especially one or single corrugated or 

multicorrugated paper which can have cover layers on opposite 
sides thereof. The invention also relates to an apparatus for 
embossing the web with such grooves. 

BACKGROUND OF THE INVENTION 
15 Endless or continuous webs of foldable material, 

especially papers which cannot be readily rolled up or bent, are 
frequently subjected to accordion folding to produce a stack of 
interconnected panels. This applies especially to single- 
corrugated or single layer corrugated paper or multilayer 
20 corrugated paper or paper board and to corrugated papers in which 
a corrugated core is flaoiked by cover sheets. 

In the past, in the production of accordion folded 
stacks of such mat rial, it has be n common to provide the web at 
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equidistant intervals with transverse grooves. The transverse 
grooves then serve as fold lines so that one pemel could be 
folded over the other at each groove. The grooves were formed by 
periodically injecting the web with a bfifrT^he bar generally is 
5 applied to the web or one side only so all of the grooves were on 
the same side of the web. 

In sxibsequent folding of the web to provide an 
accordion folded stack of the interconnected panels, it was found 
that the folding in such cases often was not clean and the result 
10 could be a ragged stack. 

OBJECTS OF THE INVENTION 
It is, therefore, the principal object of the invention 
to provide an improved method of grooving a continuous web of a 
foldable and not readily bendable material, whereby subsequent 
15 accordion folding can be cleaner and more precise. 

It is another object of the invention to provide an 
improved method of processing corrugated paper so as to improve 
the subsequent accordion folding thereof. 

Still another object is to provide an improved 
20 apparatus for grooving a corrugated or other foldable and not 
readily bendable sheet material. 

SUMMARY OF THE INVENTION 

Th se obj cts and others which will become appar nt 
25 h reinafter are attain d in accordanc with the present invention 
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in a method of grooving a continuous or endless web of material, 
especially a material of the type described, whereby the grooves 
are formed alternately from opposite sides; 

According to the invention, therefore, a web of a 
5 foldable material, especially an endless or continuous web of 
corrugated paper, is grooved at equispaced locations from 
opposite sides of the web. The spacing of the grooves from a 
groove on one side to a groove on the opposite, side can 
correspond, preferably to the fold length of the material. The 
10 fold length can be equal to the length of the panels between the 
grooves . 

Preferably the method and/or the apparatus operate 
continuously with a continuous advance of the web. 

According to a feature of the invention, the apparatus 
15 for grooving the web comprises two coxinterrotating bodies (drums 
or rollers) each of which has a positive and a negative grooving 
tool spaced aroxind the periphery of the body and juxtaposed, upon 
synchronous rotation of the bodies with the negative and positive 
tool, respectively, whereby the web is grooved from opposite 
20 sides. The spacing of the grooves, of course, then depends upon 
the diameter of each body and the spacing of the tools 
therealong. 

The synchronization of the bodies can be effected by 
electronic coupling of the drive of the bodies and/or by means of 
25 gearing which can couple the bodies together. 
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In accordeuice with a feature of the invention, the 
axial spacing of the bodies, is adjustable. The bodies, moreover, 
can be mounted on arms which may be interconnected by scissor 
linkage so that an opening angle of the arms is variable. The 
5 variation in the axial spacing may be effected by a threaded 
spindle which can adjust the opening angle of the arms. 

The grooving tool and/or the groove tool carrier may be 
radially shiftable upon the respective body and the radial 
shifting can be effected via toothed racks or toothed rack 
10 segments or threaded spindles. 

The bodies can conqprise rectangular base structures 
with shaft stubs at their ends. The respective grooving tools 
can be mounted on L- shaped tool carriers or can be formed in one 
position therewith. The L-shaped tool carrier can be positioned 
15 radially on the respective bodies by means of wedge-shaped 

clan5>ing plates which are shiftable in the direction of the axis 
of the body and can be anchored in position. 

Additional feed rollers can be provided for the webs 
and the rotation of the embossing bodies and feed rollers can be 
20 synchronized with one another, the synchronization to be effected 
electronically or by means of gearing. The axial spacing of the 
two bodies or feed rollers can be variable. 

BRIEF DESCRIPTION OP THE DRAWING 
The abov and oth r objects, f atures, and advantages 
25 will become mor readily apparent from the following description. 



- 4 - 



22783 

reference being made to the accompanying drawing in which: 
FIG. 1 is a diagrammatic side view showing the 

embossing rollers o£ the invention; 

PIG. 2 is a view similar to PIG. 1 of a second 

5 embodiment; 

PIG. 3 is a diagram showing the formation of grooves 
from opposite sides in a corrugated paper web; and 

PIG. 4 is a diagram illustrating the accordion folding 

of the web. 

10 SPECIFIC DESCRIPTION 

Referring first to PIG. 3 it can be seen that a 
corrugated paper sheet can have an upper paper layer 10a and a 
lower paper layer 10b sandwiching the corrugated layer 10c 
between them. At a spacing x, grooves lOd and lOe are impressed 

15 into the web 10 from opposite sides to define panels lOf, lOg, 

respectively. The grooves lOd and lOe facilitate folding of the 
web at the folds lOh (PIG. 4) so that the panels can lie one on 
top of the other in an accordion folded package 10 j (PIG. 4). 

The grooves can be embossed in the workpiece by two 

20 counterrotating grooving rollers or drums 1, 2, each of which is 
provided with a positive grooving tool 11 or 21 and a negative 
grooving tool 12 or 22. A positive grooving tool has a ridge 11a 
which can be impressed in the web to form the groove lOd or lOe, 
while the negativ grooving tool may have a r cess 22a to partly 
25 receiv the ridge of the opposite grooving tool. The grooving 
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tools are provided on the periphery of the rollers 1 and 2 in 
spaced-apart relationship and the rollers are rotated 
synchronously so that negative and positive pairs of tools will 
engage the workpiece at least on every rotation of the rollers. 
5 The length of the web between grooves depends, of course, on the 
desired fold length and the spacing of the tools on the rollers. 

As for the negative grooving tools 12 and 22, it will 
be understood that these tools may also be flat, i.e. not 
contoured, depending upon the groove shape desired in the web. 

10 The advantage of a negative grooving tool is that it Cgui ensure 
proper alignment of the positive grooving tool. 

In the illustrated embodiment the radius of the 
grooving tool 11, 12, 21, 22 on the grooving roller 1, 2 is 
variable and can be adjusted to lie in any of, for example, three 

15 circles 60, 61, 62. They are not however limited to the three 
positions represented by these circles and indeed can be 
infinitely positionable between the innermost and outermost 
circles. This advantageous embodiment makes it possible to 
arbitrarily adjust the spacing of tools along the periphery and 

20 thus the spacing of grooves. 

For this positioning, each of the rollers can have a 
pinion 60a which can engage a respective rack 60b, 60c which can 
carry the L-shaped support 101, 102, for example, on which the 
tool 11 or 12 my be mounted. Rotation of the pinion 60a will, of 

25 course, adjust the radial position of the respective tool which 
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can then be locked by bolts 60d passing between plates 60e 
through longitudinal grooves in the respective racks. 

The positive and negative tools 11, 12, 21, 22 are 
replaceably mo\inted on the tool carriers 101, 102, 201, 202 
5 although they can be formed in one piece thereof. As an 

alternative rack euid pinion adjustment, a threaded spindle can be 
provided for the radial adjustment of the tools in the 
embodiments of FIGS. 1 and 2. 

The rollers 1, 2 have base bodies la, 2a which are 

10 rectangular and can be provided at their ends with shaft stubs. 
To guarantee that the tool carriers will be fixed in position 
radially, clamping plates can be provided which can be wedge 
shaped and can be driven between the bodies la and 2a and the 
respective tool holders. 

15 Any n\nnber of tool holders providing respective 

positive and negative tool pairs can be provided. 

A further embodiment has been shown in FIG. 2 in which 
the grooving rolls 1 and 2 are journaled on arms lb and 2b which 
have a scissor linkage with one smother represented by the vertex 

20 V of the opening triangle at angle a shown in FIG. 2. The 

opening and closing of the arms and this variation in the axial 
spacing of the rollers 1, 2, is effected by means of at least one 
threaded spindle 5. Alternatively the opening of the arms can be 
adjusted by hydraulic means. This adjustment allows the tools to 

25 be positioned to groove different thicknesses of the web. 
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The synchronization of the rolls 1, 2 can be effected by 
electronic coupling of separate drives for the members 1 and 2 or 
by means of gear wheels 31, 32, 41, 42 which interconnect the 
rollers. The drive in the form of a motor is connected to the 
5 gear 41 as represented at 40 at in FIG. 2. 

In addition to the rollers 1 and 2, rollers 43 and 44 
can be provided to feed the web 10 through the embossing machine 
and the rollers 43 and 44 may be connected to the gears 41 and 42 
thereby synchronizing them with the rollers 1 and 2. The aixial 
10 spacing of the feed rollers 43 euid 44 can likewise be adjustable 
to accommodate differing thicknesses of the web 10* 

The web 10 is fed through the devices of FIGS. 1 and 2 
and is thereby grooved alternately on opposite sides as has been 
described with respect to FIGS. 3 cuid 4. 



- 8 - 



